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Z5: 2 oA s ] o opy|HE tiEel tE A4 A5 AAGT WA o
5 ;S 9ls] A ek CSF(Continuum Surface Force) 2@ B WHRZ AAZ S H|A
dAAA Ol Aot A AR S A HA17] AL, Myong(2009)°] 7HH gk B EAAA I VOF W e
2 A A 3Z 2 (volume capturing method)S A&t /\']EH“HL“*(:":)OH A, w3k 2 —’Ei]sﬁ/}jﬂg
WS ARESte] TS 36t oW o)H = EAstA] dal oA WuRAd oF opr|¥= ey
Q) AEd WA vl 97 E2 = ZE(water pool)°] EHOH o] WS AA= 499 HAA g=
Aol el A sttt AgrA I, 2 FAEAUHS MU o ofr|HE tdfrE Al
of Hg F&Aol dsHA

Abstract: The present paper presents a numerical study on multiphase flows induced by wall adhesion. The
continuum surface force (CSF) model with the wall adhesion boundary condition model is used for calculating the
surface tension force; this model is implemented in an in-house solution code (PowerCFD). The present method (code)
employs an unstructured cell-centered method based on a conservative pressure-based finite-volume method with a
volume capturing method (CICSAM) in a volume of fluid (VOF) scheme for phase interface capturing. The effects of
wall adhesion are then numerically simulated by using the present method for a shallow pool of water located at the
bottom of a cylindrical tank with no external forces such as gravity. Two different cases are computed, one in which
the water wets the wall and one in which the water does not wet the wall. It is found that the present method
efficiently simulates the surface tension-dominant multiphase flows induced by wall adhesion.
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Fig. 1 Pressure contours after one computational
cycle in a deep pool of water which has
been given wall adhesion boundary
conditions of (a) 6.,= 5° and (b) 0.~
175° on the cylindrical tank walls
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(at=00s (b) t=102s (c)t=104s (dt=106s
(e)t=08s Ht=1.0s (gt=12s (hyt=14s
i t=16s G)t=18s k) t=2.0s Ht=28s

Fig. 2 Time sequence of fluid flow vectors in a 4-cm deep pool of water which has been

given a wall adhesion boundary condition of 6.= 5

° on the cylindrical tank walls.

Note that the velocity vectors shown in (a) are twenty times the size of the original

vectors
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Fig. 3 Time sequence of fluid flow vectors in a 2-cm deep pool of water which has been

given a wall adhesion boundary condition of 6,,=

175 ° on the cylindrical tank walls.

Note that the velocity vectors shown in (a) are ten times the size of the original

vectors
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